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[^^^] 

^^s]^ ^^^sfl^s '^^i-^^yv ^^^^ ji^s^-wb^^i ^ 

-£ 3 
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1999/5/12 

^^^S^^l^l-^l-g- £1-1^^ ^^2] S.{ Driving Circuit of Monitor for Liquid 
Crystal Display} 

:£ 3^ ^ ^^2^ ^ ^Alo^jcH] 4 a. o>iJ-s.ZLWj-^^ LCD-g- S.^A^] T^^sl^ 

£ 6^ ^ ^^1<^H1 o}^s.n.^^^9] LCD-g- t^^s] 

;£ 7^ ^ m-tgo^ ^Alo^jofl c}.^ c>^S-ZLWj-<5=iS] LCD-g- aM^I ^-^S) 

£ 8^ ^ ^^H1<^1 LCD-g- S-i-^Bi 

£ 9^ ^ cf^ ^^1<^1'^1 ttf^- ^^l^^J-^^ LCD-g- S-^E^ ^-^SlS. 
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S. 10^ ^ ^^]<^M r]7]^^^^o^ LCD-§- Z.^^] ^-S^^lS. 

10,50 : ZLSfl^7>:^ 14,64 : ^^V'd-S.nt:^^!^ ^^7] 

16,66 : 18:LVDS 
20,60,70 : S-^EiSIS 28.68 : ^^^s.] 

30 : LCD;^1^^S. 62,72 : aqB^^l^l IC 

12,22,24,52 : ^"-^^ 



<18> ^-a-^-^S, SA]:^^] (Liquid Crystal Display ; ^l^V "LCD'&t- 

^ SAl:^j-^lolt:l.. s-ierl, LCD^ ^^s)-, ^]^^] ^^^^ ^ 

-¥-^l-^5l-(0ffice Automation) ^ i^H^ ^^e^^ S^l^^l^ ^-g-s]jL 
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atb, LCD^ ^>-§-^}^ -S-^<^] ^^*><^ tfl^^sl-, i^^ils}-, ^i4iwl^^5}-sl 

oj^K 1 ^ 2» LCD-g- s.qEi ^-^ 

(30)* 1-^<=>11 tfls>oi ^^-fl^VTfl ^3^:^.7]^ ^cf. sqE^sis. 1- 

^(20)^ ^ ^12 ?floll:* ^^*>7l^t!- ^ m ^"-^^^ 
(Connector;12,22)^, ;^ll y^^^Hl2)^ ^-^^ o}^s.=L^S.m ^ 
^^}^ <=>}'dS.ii i^^l^ ^^7l (Analog Digital Converter;14 o]^} 'ADC'^ 

s1(Scaler;l6)i4, ^?11^H.Kl6)^l^i ^^sKEncoding) 
LVDS(Low Voltage Differential Signaling; o]^} 'LVDS'H^- ^^^^i^. 
^11 ZL^^^y^aO)^ S.^^B\s\S. 1:^(20) ^l'^]^] n^]S]o] o>^S.ll 

::iHfl^^^l- S.^^s\s. 1:^(20)<^1 9l7}t}?]] ^cf. n'^]^^ S-^u^^s. # 
^(20)31- LCDS^lslS 1-^(30) A>oioii tifl^l£]ol ^-^^>7l^f]: 

^ ^:e.( Shielding) ^fl^ll-ol a>-§-51h.S. wl-g-^^c^l ^7}^v\. ffitt, ^12 

^^2fl^oil A]B^<g <yE^ 3^1 oli( Serial Interface)^ ^fls^^ ^E^sflo] 
^(Parallel Interface)!- ^l€^>7fl slc^-. ojofl t:fls>o^ ^#3:>7lS. t}:^]-. tb^. 
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^11 f]^^B\a2)<^]^ m n^]^<=>] ^^^l^ of^^ZL ZLSfl^^^?]- <?l7l-SliE^ 
t!:^. ADC(14)^ of^^n zLsfl^Aijt:^ ^^]^ zl^^^SlS. ^^^}'^ R,G,B<^] 
n^^}^ ^^]^ ^S.^ i7ll^^Bi(16)S >i?ll^ei(16)^ 1^^]^ 

l^Jie^ «fl^l-£7> sfl-a-S-S.^- ^ ^-^^^M ^^1- -SW^Sfl 

MS ^^el5lc^, SXGA:£JE.s] ^-f 48al-Mol R,G,B^^1- 7]^^ ^n^S i4¥ 

^E.l3iiloi>,o] ;g^cHl^ LVDS sfl^^^^'^l 9X^ afl 
&I1 «yEl5llo]io^ ^-^^^l^ TTLCTransistor Transistor Logic; <^l3r> 'TTL'^^je^ 
^^)^] 9X^. LVDS^ :^i?11<aeKl6)<^1^i '^^i-^^ ^Isl'g^lTll 

^^sKEncoding) ^}?\] ^^^^^ ^12 ^^^H22) ^ 

^12 ^-^^><^ LCDS^lSlS ^^(30)^5. ^^^T^. tb^, LCDS^l5]s 

1:^(30)^ ^12 Tllojl-oil ^13 7l^Ei(24)2f, ^^^^ 

^(Decoding)*>^LVDS(26)S!l-, ^^-^^Sll- ^^^^fl^o]] ^l7>*>o^ ^^^^l]^^ ^ 
^^■^^ ^o]xg ^Hs.e^(28)s ^^^^i^. ^12 n]o]^ ^ ;*113 ^^^(24m ^-R- 
^^S^^ <=g^i-^5:^ LVDS(26)<^1 'y7l-£)o1 ^5:^^ ^^^cf. 
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7]9\- ^o] o>^szi«j-ii2] LCD-g- S-^Ei ^-^slS.^ 2^^^ 

(Printed Circuit Board; o]^} 'PCB'el- tbcf)^ ^iT^l^l Jl^s]- wfl^ld^ ^ 

^B-S. ^;^l-7l«j-*fl(ElectroMagnetic Interference; 'EMI'e)- 
'i-^^^VTfl^cf. EMI^l Jl^^SS A^ ^A] 

^cf. ^^1^, SXGAa=( 1280* 1024 )<^1-H ^^^A^A 60Hz 
^ ^-f l-^^s)-^^ 108MHZ71- 51 EMIl- ^^^|3r>7ll ^cf. o]d\]^^^ Jin^^ 
SXGA£^<^l^i^ EMI# ^^Al7l:£^ ^ cflolEi^^o]] LVDS ^"4.^3. 

OlE^^llolil- A>-g-s:>7ll ^Cf. ZL^]^, ^0]^ ^ ^1 2^ <M "^l 

5]]o]i§ ^AS- ^V^S ti]-g-^ ^v^Al7l7fl ^cf. ^^1^>^ i^sl- Sefl 

<y DflfiB^dS)!- ^fl^^ ^-f 'S^ J1^2)-A15: Bfl^^ ^-S-S. EMI 

<20> :£ 21- %1-S^r>^, f^Bfl^ 3.^^ IlEfl^7>:^(10)«fl^-1 #^^1^ 

::iHfl^^^l- ^^^^^^ #^^<^1 ^^H^ aqBisis. l-^(20):4. 

(30)# ^wltl-cf. z^-zt^ t:fl^><^ ^Ml^>7fl #3x^ii7lS. ^cf. HqB^ijS. 1: 

^(20)^ ;^ll ^ ^12 ?1'^eK12,22)s]-, TMDS(15)sf, ^7ll<ae1 (16)^, 
LVDS(18)S. ^^^^cf. n^^, ^ LVDS^ 7l^ ^ ^2]-^ £ l^ll 
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^^ ^^^] 7i#^>^ o.^s. ^Mm ^d^^ ^J^^>7lS. ^r^. SEtb, 
TMDSCTransmittance Minimize Differential Signaling; 15)^ zz.2fl^ 7>^(50)<^1 
Ai :3.EflrfA]^§ sfle^^ ziEfl^-y^S ^^2)-(Decoding) §M i^fl'^^^ 

(16)<^1 <y 7^1-711 51 cf. SEtl:, ^11 ^floll:^ ZLefl:^7>:E.(10)2f SMe^SIS. #^ 
(20) ^Hoil tifl^lslo^ ^sfl^Ai^Ll- 2.qE-lS]S. *^(20)^1 9l7}^7\] ^cf. 

^12 ?fl<^ll-gr S-ME^slS- 1-^(20)51- LCDa>«lS]S 1:^(30) wfl^lsl^H 
^i^^i.^ ^^^>7l^t!: ^^-sM ^cf. ^11 ^ ^12 ^fl'^ll:^ JL^2|.5l 

^^B] ^;^l-7l«j-^l- Ji^^>o^ Shielding) ^^^^ n^]"^^] A]-g-£l°S. 

^^^1 ^7}^^. LCD^Al^s 1-^(30)^ ^12 ?flo11:<^l ^^5]^ ^13 7] ^J] 

Bl(24)2]-. ^^sl-^ ^JlSKDecoding)*!-^ LVDS(26)5J]-, -^g^i-^^l- 

. Tl^Ei LVDS ^ El-olT^J ^ES.s:|o^ 7] ^ ^ ^ 7]^t}<^^ 

^S. ^M1«.V ^d^^ ^52^^1-713. tVcl-. ^1-7] S]- rq^l^aj-Aio] lCD-§- S-^e^ ^ 

n] ^cf. <=>i^msi-, PCB^ ^^^1^1 Bfl^('^i«'S, °J-#^^^K 

n]'^]^, 71 ^Ei -i-)* ^^^s:>7fl 5]S.S. EMI7> ^^^S^rj-Tfl ^C}. o] ^j- EMI^ <^ *j=^ 

SXGAS.:^( 1280* 1024)^1^-1 ^^^^^7> GOHz^^ 108MIlz7> £] 

<H EMIl- ^^5^>7ll ^cf. ol<^li45l-. Jl^^>s1 SXCAS-J^^^l^i^ EMI# ^^^1715. 
^ ^ cll<^lti^^<Hl LVDS ^"4^3. ^s] X\^<^ 9l^]n'=>]^mr ^}^^}>]] 
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^cf. =L^]^, c-flojE^ ^^-a- ^tt ^isl^ <?1E^ 31101^1- ^^s. t}B.S. 

j7^jj|.A]^ tiflA]^ EMI7> ^7}^^ 91^. 

<2i > o] ofl rcj-e)-, EMIl- «oM <^}4:^] , ^]^^] ^^V^] ^ 4 S.^ LCD-g- 

<23> ^^^^1-71 ^ 'S-^^ ^ ^aH]o11 14=- LCD-g- S^E^ 

=L^^7}^S.^B\ o}^S.ZL ZlEfl^Al^7]- SJ^^^, -s^^^sfl^S 

^'^1-^S7> %n^<^]^ JL^S\-V]\^o] ^Zt^n^ JL^2|-«fl^ 

<24> ^ 4€- ^^1^1 -^^l 4^ LCD-g- S-qE] <='m^ii nsfl 

^^Sl- t^x]^ nefl^ A]^^ ^^^>^ o}^s.ZL cl^l^ ^«:7l, cq^^ll ^5fl^>0 
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<25> 

^ ^^1<^H1 LCD-g- ^-^^^^ o>^^zi zl 

^^^1- i^^l^ ^2fl^ ^^3r>^ <^}'^S.I1 r:]^]^ ^^7] ^ t:]^]^ HBfl^ 

^^^^ aqBi ^Jo^ 2.qEl ^^Ijc^l 9i7m<^ ^ 

<27> ^ nf^- ^>>1<^1<^1 LCD-g- 3.^B\ ZlEfl^7>:^S. 

-^E^ i^^l^ ziEfl^Ai^7|- 'a^^sl-, o-n;^^3fl^^ ^^>^S7l- # 

<28> 5Etl-, ^ ^^9] cf^ ^Alo^jo]] rcf^ LCD-8- S.^^^ ^^SjS^ HHfl^^^* 

^^3fl^* ^-^^V^ Bl-ol^j ^ES.e:|7]. ^l-u^o^ ^^S. S-M^l ^IcH ^2^^^ 

<29> ^ ^^1<^H1 LCD-g- ai-^El :n.2flrfA]^^ 
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<32> £ 3 £ 10^ %^2:§>0^ ^ ^^S] ^A1<:^]<^1 cfl^lcx] *>7lS 

<33> £ 3 vflx] £ 7^ ^^^H <>>^SZ1 A>-g-§}.^ ^ wVt^ ^11 i^^l ^13 

<34> :£ 3^ %2^^M, ^"^^S^ 'U ^^I'^j'Hl LCD-g- S-Me^ ^^slS^ iisfl 

^. 7]^B\(52)^]^ ^^^><^ '?l7>£lfe Oj-^SH IlEfl^^J:7> <?l7]-^C}. 

^cf. o]^o^^, £ 4ofl :£Al^ ti>2l-^ol S-^E-lsIS ^^(60)^ 
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• ♦ 
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^^l^H^l-^ sis (Integrated Circuit; IC'ef ^ ^s^S 

^^1 aqB] ^lolIC(62)^ '^I'^S.ZL 1=1^1^ nefl^ ^S-S. ^^^1-^ 

ADC(64)sf, liHfl^^^# ^^j2fl^^ n^^S. ^ Hl-olDjofl n^-e^. ^^^>^ 

ADC, ^^l^J ^SlrBi ^ ^efl'y ^i^o^ :&^o] jcxfl^^ o. 

si?> EMI^ «j-^>7]- ol^o^^];^! ^711 ^cf. S-^T^] ^l^H 

IC(62)^ ADC(64), ^?fl<a£i(66), B^-o]tg ^ h s-e^ (sg) ^ Sell <a nil2.sl(65)# 

Jl^sfAi^o;! Hfl^^i- ^dt^l^lTll ^cf. oloij^-aj., ^ i^tgo^ o^^Ajc^loi] it).^ 
EMIl- «J-^1 W <5>^&1, J17>^ ?11^11:^ ^V-g-^ w11^1s:>:e.S^ ^12:^7># ^i^i-^V 

711 ^l=f. 

<35> :£ 6^ ^3^^}^, ^ ^^HHl Itj-^ LCD-g- S-l-^B^ ^^SlS^ ZL 

Sll^7>=(50)<^l^i ^^£l^ '^f^S.^ ^Hll^^^7l- ^7>5l^ ^^JlE^(52)^, 
B-1(52)<H1A-1 <^>^SI1 I12fl^^^# Cl^l€ rLHfl^>a^5. ^^s:>^ 

qE-IS]^ ^s.(60')# ^tiltVcf. ^^^H52) ^ ADC(64)^ 7l^ ^ ^2]-^ £ 5 
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4 



cf. '^ll-^^fl, ai^E^^S. 1-^(60')^ ^^^afl^^ ^I'H^m 2-MBi;^lol 
(Integrated Circuit; 'IC'^} t!:^)^, ^^slSS. '^l^, ^^^] ^1^ 

IC(62')^ ^sfl^^« ^^^S. ^ B^-olnjoil rcl-el- ^^t} 

oj^J ^S1-&|(68)S. ^^^^i=f. -S-i^E-l ;^lo1IC(62')^ i?1]^e^(66) ^ ^'^]^^ ^ 

SI- &| (68)1- 3r>M-^ ^ o.^ ^^5l-*|-7ll S]o] 7l^o^ jr^sj-tifl^o^l tij^fl 

«fl^^7> ^^^^1-711 ^cf. o]ofln:l-5l-, EMIl- «o^^l^:4 o>#&|, J17><?1 ?11oll:0^ 

^^3:1- ^g^^W <^Aj.A|J:^ #^s:>^ S.qEi5lS «.^(60')5I}-, 2.u|Ei5lS 1:^ 

(60')<^l^i ^« 9ly}^}<=^ ^^«>fe E^-ojT^j ^Sl-E^(68)« ^ 

W. 7l^EK52) ^ Efolnj ^E^&|(68)^ 7l^ ^ -^2}-^ £ 5^ ^<a*]-°S 

aqE^sl^ *^(60')^ ^1^^>^ H-^E^ ^HiC(62')5q-, 
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IC(62')^ :^i?ll^e1(66) ^ B^-ol^j ^Ml:eK68)l- ^}^^ ^^S. ^^:^t}7\] s] 

EMI* '>\^^. n^]^^ ^>-§-* tifl^^l^l-S-S ^]2i^7}^ ^i^^lTll 

<37> £ 8 tfl^] i 10^ ^^^M ^^1^ «o^^^ ^>-§-^l-^ ^ ^14 ifl^l ^16 

^Alo^lofl LCD-g- ^^s]Soil v]i\i\c^ ^^M.7]S. 

<38> :£ 8* %^^s:>ig, ^ ^^H1<^1 LCD^ a^Bl ^^SlS^ 

^cf. ^11-^*11, *^(70)^ ^-^^^5fl^^ ^1<>1b:>^ S.^^ ^1^IC(72)5^- 

1-1-^, lOMlIz)^ ^^*>7l] £]:E.S. EMHl^ i^l^l^l ^7llslt:f. a.u|E^ 

;^1<HIC(72)^ iiHfl^n^(50)<^lAi ^efl^Ai^^ sfle^Bi ::2Efl^^^^ ^ 

Jlsj-CDecoding)^]-^ TMDSCTransmittance Minimize Differential Signaling;74 

oil icfej. ^^^>^ 5] (66)511-, >i?fl^ei(66)^ #^^^1- ^^isfl^^l 9l7}^\ 

^ ^^3^1-^ ^<=>]'=3 ^S-l-a1(68)S. ^^^^cl-. TMDS(74)^ ^efl^ n^(50)<^l^i 
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W^ € ^^1- sfle^lAijg:^ ^5:sl-3r>c«^ R.G.B^:^:, ^i:E(Sync). ^ 
£■1(66) ^ E^-oipj ^mi-eK68)« ^V^-^^ ^^Sj-^AS.^ ^^l^S.^ 

sjc}. olc^m-s}, ^ li-^^^ r:!-^ ^Al<:^loil n]-s. LCD-g- S-^Bl ^-^sj^^ EMIl- 

<39> £ 9# ^ ^^1<^1^1 LCD-g- Sx^E^ ^^S^S^ 

B-l(52)l- ^-^tb sfle^^ HEfl^^]^^ ^ssl- TMDS(74)^. 

^cf. 7^^u]i52) ^ TMDS(74)^ 7]^ ^ 3£ 84 ^<a^]-:^S ^Mltb 

^(70')^ -s^i^^l]^^ ^l^^l^l-^ ^]o]lC(72')9\; ^^s\S.S. <^1°fl, 

^^^>^ (66)^1-, ^711 (66)2] ^7>*>o] ^-^^afl^* 

^^^V^Efol^oi ^:^l-s1(68)S. ^^^^tq-. S.i^Ei ;^11cHlC(72')^ ^?11<aei(66) 
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LCD-§- 3.^^ ^^^^^ EMI* «o^^1^:b1- ji7}o] Tflol^o^ A>-g- ^ tifl^] 

<40> £ 10^ ^S^>^, ^ ^'^gsl 4^ ^Alc^joil a}.^ LCD-g- S-Me^ ^^2^S.^ 

(68)* ^wl ?1^ilEi(52) ^ Efolnj ^El:eK68)Sl 7]^ ^ H Ssf ^ 

1^. <^l*^«fl, S-^EiSlS. l-^(70')^ <5fl^sfl^^ ^lo1^>^ S-ME] ;«fl<HlC(72')^. 
^^^5.5. ^^^^^^1-. olnl],2.qEi ^lc>lIC(72')^ ZL2fl^7>^(50)<^lAi 

Hfl^A]^^ 3flEil nefl^^Ai^^ TMDS(74)sf, Jifleil ZLSfl^ 

;5llcHlC(72')^ TMDS(74) ^ ^Tfl^^EiCeS)* ^}^^ ^^S. ^^Sj-^Hl 
^ 4€- -^Al<^l<Hl tr)-^ LCD-8- S.^^ EMI* «J-4^^ 



[^^4 s41 
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<4i> ^^^"^^f^W^o], ^ ^x^o:] LCD-§- S-^Bi ^^s\S.^ EMI» «oM^^ 
7]^^ ^Mlt!- ^i^<^l 71^1]^ ifl-§-^S- ^^1 <^>i^e1- 
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11 

zLsfl^7i-:^s.^Ei o}^s.zL ii^^^sL7} "^^n^^, ■'^^^n'^s. ^ 

^^SL7} #^^<^1^V Jl^sl-Hfl^ol ^^^^1^ Jl^^Wfl^'^l 

^1 ^ ^ ^ * §1-^ S.^] -g- S-M ^^5] 

[^^^1- 2] 

^1 1 9X'^^^, 

31 

^<>\S. ^7] 6>^s.zL ZL5fl^-<0 3:* r]^]^ :n.Hfl^ ^SlS ^^^f^ <^>^srL 

^ AS srl-^ <2!^^ja^1^J-^l-g- SM^i ^^S|S. 
i^^^^ 4] 

IlSfl^7l-:Bo1lAi C>>^SZ1 ZLSfl^>^lS7l- <?17>£]^ t^^^B^* ^^Is:}^ 
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5] 

ZL5fl^7l-H.ollA-l ^^E]^ <5>^^I1 Iiefl^A|^7> <?I7|-E]^ Tl^J^^il- ^Wj^V^ 
^<^S. ^7] <^}'dS.ZL ziefl^-yjil- ^^]^ ^2fl^ ^S-S. ^^*>^ 0>^SZ1 

Il^^f}^S.^B\ Cl^l^ Z15fl^^Jl7> ^^1- 
^S7]- #^^<Hm Jl^Sl-Hfl^cil ^7ll^r>H^ ^^^A]^ JL^^V^^o] ^1 
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[^^^^ 71 



^1 6 %H1 9Xo]^^, 

ZLSfl^^>:^oflA^ ^^S]^ tq^l^ ZlSfl:^Al^7l- ^7l-5l^ ^^''^^^1- ^tij^V^ 

[^J^IJ- 91 
^1 8 *J-<^1 

^1-71 i::^^^^^^^:^] <gT::]<^l:rh(Transmittance Minimize Differential 
Signaling; TMDS)^ ^^^^S. s:>^ ^^a^l^^l-g- S.^^ ^^^S.. 
{^^^^ 101 

ZLEfl^7>^o1]A^ ^^Sl^ t:l^l^ I12fl^^^7]- <?l7>5l^ ^^M^ 
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[^^^J- 11] 

^1 10 9X<^^^, 

-^7] &| "^x^^o^l^CTransmittance Minimize Differential 

Signaling; TMDS)<y t}^ ^^jS^Rl-^l-g- S.^^ ^-^2)5.. 

121 

ZLSfl:^?l-^ollA-] C^^l^ IlEfl^^^7> ^7>£l^ TH^flEil- ^al^]-^ 

^7] 3.^B\ ^]o] ^^^s.^ -y^HH ^-^^^^fl^-g: ^^^i-^ 

13] 

^1 12 ^^Ai, 
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^7] TilS^T^^o] <^iiloi]^(Transmittance Minimize Differential 
Signaling; TMDS)^ ^^^S. "^^^^aAj^^l-g- s.u|e^ ^^^S.. 
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